Abstract. In this method called Traveling Laser Focus (TLF), multi-cell microstructures scaled down to the laser wavelength-size. Each cell in these structures has an opening from the side. Special Electro-Optical device controllably sweeps focused laser spot along these openings in accordance with instant position of accelerated micro-bunch inside the structure. This arrangement reduces the illuminating time for every point on the structure's surface and power required from the laser. Physical limitations considered for mostly important components of the TLF scheme.
INTRODUCTION
The way of acceleration we are defending for many years based on scaling down dimensions of accelerating structure so, that it becomes resonant with electromagnetic (EM) radiation having micrometer wavelength. Fabrication of such tiny structures is possible due to nano-technology, which demonstrates remarkable achievements. One can see this visiting web-site of any Nano-Factory (Cornell Nano-Scale Science & Technology Facility, CNF, for example, http://www.cnf.cornell.edu/). So accelerating structure made with this technology can work with a Laser source of EM Radiation.
Of cause our method is not as trivial as just scaling down the structure. Some tricks are thought here. Namely, excitation of the structure is going locally from the side, following the bunch during its way inside the structure. By this arrangement the surface of the structure becomes illuminated locally for extremely short time. This time comes to be even shorter, than the time between electron-electron collisions in material of structure. High gradient required not only by desire to make accelerator more compact but also by necessity to keep the ratio of wakes to acceleration field at reasonable level. Acceleration rate required brings the laser power close to destruction limit for the structure. So the proper arrangement of excitation of accelerating structure becomes first crucial moment of all acceleration strategy. Second crucial moment is a necessity to prepare and keep tiny emittance required for free pass through structure having dimensions comparable with laser wavelength. Emittance required comes to be . IP phenomenon is third moment here. Physical limitations could manifest itself in sweeping device, material damage, in preparation and keeping tiny emittance and at IP. In this paper we considered some of these limitations. Let us remind on TLF first. 
THE TLF METHOD
In Traveling Laser Focus method, laser radiation focused onto a spot covering the side openings in accelerating structure. Excitation of each cell of the structure is going from this side opening. This laser spot is swept in longitudinal direction so it is running synchronously with the bunch inside the accelerating structure [1] . Special Electrooptical device does this sweep. As the motion of the focused laser spot along the structure is going with the speed of particle, this yields the picture, shown in Fig Some mismatches allowable, as the phase of the laser radiation is synchronized once with the particle's bunch motion. Due to this arrangement, all laser pulsed power acts for generation of accelerating field at the instant particle's location only. Power reduction and shortening of illuminating time is equal numerically to the number of resolved spots (pixels), associated with the sweeping device. Let us consider what limitations might occur here. Sweeping device could be characterized by deflection angle ϑ and by the angle of
, where a -is aperture of the sweeping device (Fig.1) . The ratio of deflection angle to diffraction angle is fundamental measure of the quality for any deflecting device. This ratio defines the number of resolved spots (pixels) placed along the structure,
The last number is an invariant under optical transformations. Electro-optical sweeping device uses dependence of refractive index on electrical field strength applied to some crystals. When electric field applied to such crystal, refractive index n changes its value. For a prism-based device, Fig.2 , this yields the change in deflection angle. To arrange such a change, the basements of the prism covered by metallic foils and high voltage applied to them. propagates with laser bunch to the right.
When E(t) applied to the crystal, the refractive index changes )) 
), multipleprism deflectors were developed. We recognized that for angular sweep of short laser bunch, electric field must be applied as a traveling wave slop [2] . Multi-prism deflector, Fig.2 right, has oppositely oriented optical axes in neighboring prismatic crystals. In this case full length of deflecting device serves as l. For l=50cm, , one can expect that deflection angle can be and 
sec,
where n e is the electron density in a metal. The tunneling probability brings a limit to the surface field as high as [2] . For Fermi-energy U this gives
. Dielectric coating helps to increase the field strength ẽ
The latest measurements show that the damage threshold increases while the illumination time is shortening. This was explained by saturation of impact ionization rate per unit distance. Measured threshold for 0.3 ps pulse was about 10 J/cm 2 Calculations carried with GdfidL. Example of a structure with round passing holes and smoothed passing holes are represented in Fig.5 . The final shape is a trade between technology and optimal filling properties. The wake is slightly inductive. The ratio of calculated wake drop to the energy gain per one cell~30 kV, (see lower) is about ~1.12/30 ≅ 3.7%. Nano-technological possibilities advanced far beyond the requirements associated with this structure, scaled down to
. Each structure is installed on a nano-table moved by a piezoelectric. Structures are cooled down to keep the mechanical tolerances within the margins allowed. Monocrystall of Silicon with different types of conductivity is best here. The final conclusion could be made after experimental work in this field. Angular alignment ϑ ∆ each individual structure must be within , and
. The focusing system includes the quadrupole lenses of appropriate dimensions and a RF focusing [2] . The biggest size goes along the slit. Example of a quadrupole design is represented in Fig. 5 , right. RF forces are quadrupole types for the particles out of the crest of RF. The effective focusing factor of the RF lens can be evaluated as . Nd-Glass lasers can be used here. For pumping the driving lasers the diode laser arrays (efficiency ~30%) could be used for the wavelengths indicated. This brings efficiency of the laser up to 10% level. Minimal number of particles required for obtaining desirable Luminosity can be estimated as a , where
, f is a repetition rate, n is a number of bunches per train. For , f=100Hz, n=10, . We also mentioned in [2] that the lowered emittance with reduced number of particles could be obtained by scrapping all extra particles obtained from usual beam injectors. Considering the balance of energy, accepted from the field, one can obtain for N estimation 
Effect of synchrotron radiation in a quadrupole lens was considered first in [3] . In [4] there was considered focusing in plasma with adiabatically changing strength for reduction of final quad phenomena. We suggested an arrangement of the final focus as a multiplet of FODO structures. The number of (RF) lenses in such a multiplet 10 ≈ 3 [2] . We also called this Adiabatic Final Focus. The gradient in these RF lenses varies from very strong at the side closest to IP, to a weak one at opposite side. 
. So the radiation from the incoming bunch formally could not be described as a dipole radiation of a single particle in coherent field of oncoming bunch. In this case the particles on opposite vertical sides of the bunch have opposite accelerations. This yield opposite polarizations of electromagnetic fields, radiated by these oppositely located particles. In it's turn this yields a destructive interference of radiation in forward direction. So the resulting radiation looks like a quadrupole one. This type of radiation has zero intensity in forward direction. For peripheral coordinate the size , where N -is a bunch population, needs to be taken for estimations of magnetic field strength. So the radiation is strongly suppressed here . This is a peculiarity of a laser driven accelerator [2] . 
